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Consistency Characteristics




Three principles to consider

Co-optimization: Efficiency is selected in in the capacity expansion modeling
on par with generating resources, rather than simply reducing load forecast
inputs.

Characteristics: Efficiency is compared directly to generating resources
based on economic and other resource characteristics (e.g., construction
lead times and schedule flexibility, load shape, dispatchability, reliability,
forced-outage rates, emissions, fuel and market price risks).

Consistency: Efficiency levels and realistic achievable potential are based on
paying up to the full incremental cost of measures, similar to funding
generating or transmission and distribution facilities.




Four phases of resource planning

Risk and ~ Load

uncertainty forecasting

analysis
Capacity Resource
expansion potential

modeling bassessments

o Treating efficiency as a
resource alters the methods,
models and practices in
resource planning
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Role of load forecasting

* Load forecasts are the foundation of resource planning.

* Electricity load forecasts predict electricity consumption and peak
load.

* They are used by planners as a basis for understanding future
electricity needs and developing plans to meet the demand.




Changes to load forecast

Typical current practice

Focus on a single forecast

Rely on historic forecast to
capture the impacts existing
policy going forward

Use inconsistent inputs in
planning processes
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Potential improvement

Establish a range of future states

Incorporate the impact of known
policies (e.g., standards and
codes)

Align load forecast and resource
assessment inputs (e.g., number
and type of buildings)

Use load forecast outputs as
inputs to efficiency potential
assessment and capacity
expansion model




Load forecast before adding new efficiency acquisition
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Role of efficiency resource potential assessment

The objective of efficiency resource potential assessments is to provide
accurate and reliable information on:

o Quantity available
o Timing of availability (e.g., new construction, stock turnover)
o Cost

o Load shape




Changes to resource potential assessment

Typical current practice Potential improvement

Reduce load forecast to account ‘ Develop efficiency supply curves
for efficiency using the same types of economic

and other resource characteristics
Limit efficiency incentives to a Acquire efficiency up to a cost

. . equal to their value in the
portion of incremental cost - .
electricity system.

, , ) Economic potential determined
Determine economic potentia using resource optimization

independently of capacity » modeling process
expansion model
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PacifiCorp 2017 IRP energy efficiency supply curves

20 year technical The bundle price is the
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Role of capacity expansion models

What they do What they don’t do
Test alternative resource Determine what is an acceptable
mixes and development level of “cost”
timing (a.k.a., Resource Determine what is an acceptable
Strategies) against a range of level of “risk”

future conditions (e.g., load

growth, natural gas prices,
emissions costs/limits, etc.)

Decide which Resource Strategy
is “Preferred”

|dentify the “least cost”

Resource Strategy and may or
may hot account for “risk”




Changes to capacity expansion modeling

Typical current practice Potential improvement
Determine economic levels of Use efficiency supply
efficiency outside capacity expansion curves to allow model to
model select efficiency as a

resource
Consider lost opportunity

Do not allow for efficiency potential
to change based on economic

growth resources and economic
Cannot stop and restart efficiency growth

programs Assume programs delivery
Does not test ability of efficiency to is flexible

cost-effectively meet future load
(with a longer-term view, additional
efficiency may be cost-effective)

14113

Acquire efficiency in
advance of need oo




Price Taker versus Price Maker

Wide-scale
deployment of
efficiency will alter
the type, timing
and development
of other types of
resources.

When EE is a
resource, it is a
“price maker,” not
“price taker.”
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Risk and uncertainty analysis

Typical current practice Potential improvement

Use perfect foresight in capacity Use stochastic analysis* to

expansion modeling consider resource risk and
uncertainty

Do not consider intrinsic ‘ Consider efficiency

resource characteristics characteristics when evaluating

Do not consider inherent risk

uncertainty in future conditions - Consider multiple futures in risk
analysis

*Stochastic analysis uses random changes in key variables to simulate possible future conditions to test
alternative resource portfolios. The process identifies the most likely outcomes and a range of possible
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Indiana Michigan Power 2018-2019 IRP: Optimized Portfolios and Load Forecast

Commodity Load
Type Name Pricing Conditions
Conditions
1. Base - (RP1 Retires 12/2028; RP2 Lease Expires 12/2022) Base Base
Group 1 2. High Band - (RP1 Retires 12/2028; RP2 Lease Expires High Band Base
Commodity 12/2022)
Group 1 - 3. Low Band - (RP1 Retires 12/2028; RP2 Lease Expires
Pricing Low Band Base 77 goo
S A 12/2022) ’
cenarios - -
4. No Carbon - (RP1 Retires 12/2028; RP2 Lease Expires
No Carbon Base
12/2022) 25 000
5. Case 5 & 5A Base/No B ’
(RP1 Retires 12/2028; RP2 Lease Expires 12/2022) Carbon (A) ase
Group |6. Case 6 & 6A Base/No 23,000
2&2A (RP1 FGD 1/2026 & Retires 12/2044; RP2 Lease Expires Carbon (A) Base
Rockport  ]12/2022)
Group 2| Scenarios |7. Case 7 & 7A Base/No 21,000
Includes  |(RP1 FGD 1/2029 & Retires 12/2044; RP2 Lease Expires Base
Carbon (A)
Storage & |12/2022) 19.000
MiniGrid |8. Case 8 &8A Base/N ’
(RP1 Retires 1/2025; Ca?s:n 2 Base
RP2 Lease Extended, FGD 1/2029, & Retires 12/2048) (A) 17,000
Group 3 9. Transitional (RP2 Lease End 2022, RP1 Retire 12/2028) Base Base
IRP 10. 12 - Year Peaking (Post RP2 Lease End) Base Base 15.000
Scenarios |11- 15 - Year Peaking (Post RP2 Lease End) Base Base ’
Group 3
Includes |12. Case 12 & 12a
Storage & |12 - High Renewables - Peaking Base Base
MiniGrid  [12a - High Renewables - Peaking and CC
13. Low Load Base Low W\
Groun 4 GT_‘:;Z 4 [14. High Load Base High
PA g o [15.Low Load Low Band Low
16. High Load High Band Hi
Group 5 17. EE Decrement Method Base Base
P 18. Unconstrained Wind and Solar Additions Base Base
Group 5 Other " " " T
. 19. Reserve Margin Constraint with unconstrained
Scenarios Base Base
Renewables

Internal Energy Requirements
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Indiana Michigan Power 2018 -2019 IRP: Commodity Pricing
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Select resources and related research

Frick, N., T. Eckman, and A. Satchwell. “Integrated Resource Planning: Technical Assistance to the Michigan Public Service Commission.” 2017. Berkeley, CA:

O
Lawrence Berkeley National Laboratory. https://emp.lbl.gov/publications/integrated-resource-planning
o Carvallo, J.P., Sanstad, A., and Larsen, P. 2017. “Exploring the relationship between planning and procurement in Western U.S. electric utilities.”
https://emp.lbl.gov/publications/exploring-relationship-between
o Carvallo, J.P., Larsen, P., Sanstad, A., and Goldman C. 2016. “Load Forecasting in Electric Utility Integrated Resource Planning.”
https://emp.lbl.gov/publications/load-forecasting-electric-utility
o Kahrl, F., Mills, A., Lavin, L., Ryan, N. and Olsen. A. 2016 "The Future of Electricity Resource Planning.” Ed. Lisa C Schwartz. Vol. FEUR Report No. 6. LBNL-1006269
https://emp.lbl.gov/publications/future-electricity-resource-planning
o Wilson, R. and Biewald, B. 2013 “Best Practices in Electric Utility Integrated Resource Planning Examples of State Regulations and Recent Utility Plans.”
Regulatory Assistance Project. http://www.raponline.org/wp-content/uploads/2016/05/rapsynapse-wilsonbiewald-bestpracticesinirp-2013-jun-21.pdf
o Gagnon, P., B.Stoll, A. Ehlen, T. Mai, G. Barbose, A. Mills, and J. Zuboy. 2018. “Estimating the Value of Improved Distributed Photovoltaic Adoption Forecasts for
Utility Resource Planning.” NREL Technical Report. Golden, CO: National Renewable Energy. https://emp.Ibl.gov/publications/estimating-value-improved-
distributed
o Mills, A.D., G.L. Barbose, J. Seel, C. Dong, T. Mai, B. Sigrin, and J. Zuboy. 2016. “Planning for a Distributed Disruption: Innovative Practices for Incorporating
Distributed Solar into Utility Planning.” LBNL-1006047. Berkeley, CA: Lawrence Berkeley National Laboratory. http://dx.doi.org/10.2172/1327208
o Schwartz, L., Hoffman, I., Schiller, S., Murphy, S., and G. Leventis. 2019. “The Cost of Saving Electricity Through Energy Efficiency Programs Funded by Customers
of Publicly Owned Utilities: 2012—2017.” Berkeley, CA: Lawrence Berkeley National Laboratory. https://emp.lbl.gov/publications/cost-saving-electricity-through-
1
o  End-Use Load Profiles for the U.S. Building Stock
o  Electricity Markets and Policy energy efficiency research
o Time and locational sensitive value of efficiency
o Time-varying value of electric energy efficiency (2017)
o Time-varying value of energy efficiency in Michigan (2018)
o No Time to Lose: Recent research on the time-sensitive value of efficiency (webinar)
o Locational Value of Distributed Energy Resources (forthcoming)
o Peak Demand Impacts from Electricity Efficiency Programs (forthcoming)
o Energy Efficiency in Electricity Resource Planning (forthcoming) = |
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https://emp.lbl.gov/publications/integrated-resource-planning
https://emp.lbl.gov/publications/exploring-relationship-between
https://emp.lbl.gov/publications/load-forecasting-electric-utility
https://emp.lbl.gov/publications/future-electricity-resource-planning
http://www.raponline.org/wp-content/uploads/2016/05/rapsynapse-wilsonbiewald-bestpracticesinirp-2013-jun-21.pdf
https://emp.lbl.gov/publications/estimating-value-improved-distributed
http://dx.doi.org/10.2172/1327208
https://emp.lbl.gov/publications/cost-saving-electricity-through-1
https://www.nrel.gov/buildings/end-use-load-profiles.html
https://emp.lbl.gov/research/energy-efficiency
https://emp.lbl.gov/projects/time-value-efficiency
.%20https:/emp.lbl.gov/publications/time-varying-value-electric-energy
https://emp.lbl.gov/publications/time-varying-value-energy-efficiency
https://emp.lbl.gov/webinar/no-time-lose-recent-research-time
https://emp.lbl.gov/publications/peak-demand-impacts-electricity
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Visit our website at: http://emp.lbl.gov/

Click here to join the Berkeley Lab Electricity Markets and Policy
Group mailing list and stay up to date on our publications, webinars

and other events. Follow the Electricity Markets and Policy Group on
Twitter @BerkeleyLabEMP
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